Purpose: To identify and describe the transgender population in the Medicare program using administrative data. Methods: Using a combination of International Classification of Diseases ninth edition (ICD-9) codes relating to transsexualism and gender identity disorder, we analyzed 100% of the 2013 Centers for Medicare & Medicaid Services (CMS) Medicare Fee-For-Service (FFS) ''final action'' claims from both institutional and noninstitutional providers (*1 billion claims) to identify individuals who may be transgender Medicare beneficiaries. To confirm, we developed and applied a multistage validation process. Results: Four thousand ninety-eight transgender beneficiaries were identified, of which *90% had confirmatory diagnoses, billing codes, or evidence of a hormone prescription. In general, the racial, ethnic, and geographic distribution of the Medicare transgender population tends to reflect the broader Medicare population. However, age, original entitlement status, and disease burden of the transgender population appear substantially different. Conclusions: Using a variety of claims information, ranging from claims history to additional diagnoses, billing modifiers, and hormone prescriptions, we demonstrate that administrative data provide a valuable resource for identifying a lower bound of the Medicare transgender population. In addition, we provide a baseline description of the diversity and disease burden of the population and a framework for future research.
Introduction
Despite increased awareness and greater societal acceptance of people who are transgender, the inability to systematically identify and study the transgender population greatly hampers our capacity to conduct meaningful analysis of this group. Minimal representative national data exist, 1 studies attempting to estimate the size and health needs of the transgender population have generally relied on nonprobability survey samples, 2 and analyses utilizing more robust research designs have largely focused on single states. 3 Furthermore, population-based studies of transgender individuals entitled to Medicare due to age (65 and older), disability, or end-stage renal disease are nonexistent, demonstrating the need for more and better research focused on sexual and gender minorities, including the transgender population. Toward this end, recent research conducted at the Department of Veterans Affairs suggests the potential utility of using healthcare administrative data to identify persons who are transgender. 4 Expanding on this work, we explore the use of Medicare billing data from the Centers for Medicare & Medicaid Services (CMS), the federal agency that administers the Medicare and Medicaid programs, to identify and describe Medicare's transgender population.
The transgender population includes individuals whose gender identity, gender expression, or gender behavior does not typically conform to the sex they were assigned at birth. 5 This community experiences a particularly high disease burden, including significantly higher rates of substance abuse, [6] [7] [8] HIV/AIDS, 9-11 and mental illness. 10, 12, 13 Discrimination in the healthcare setting only exacerbates these adverse health outcomes. Twenty-eight percent of transgender persons report postponing medical care when sick due to discrimination, 19% report that doctors have refused to provide them care because of their transgender status, 28% report facing harassment in the medical setting, 2% report facing violence in a doctor's office, and >50% report that they had to teach their doctor about transgender healthcare. 2 Taken together, transgender persons experience suboptimal health outcomes across a variety of areas while systematically lacking access to the institutions that have the ability to address these medical needs.
Even when transgender persons are able to receive care, insurers routinely deny treatment related to medical transitions. Transitioning is the process of living as the gender with which a transgender person identifies, rather than the gender assigned to them at birth. 2 Medical transitions include any type of transgender-related surgery, such as sex-reassignment surgery or cosmetic procedures, and hormone therapy, such as taking prescriptions for cross-sex hormones. Medical transitions are particularly relevant for the Medicare program, which covers certain aspects of these medical treatments and includes this information in Medicare claims data.
Until 2015, providers treating patients enrolled in Medicare used the International Classification of Diseases ninth edition (ICD-9) to indicate a patient's specific medical diagnoses when submitting medical claims to CMS. ICD-9 contains multiple diagnosis codes that are transgender specific, including the following codes 14 : 302.50 (Transsexualism with unspecified sexual history), 302.51 (Transsexualism with asexual history), 302.52 (Transsexualism with homosexual history), 302.53 (Transsexualism with heterosexual history), 302.6 (Gender Identity Disorder [GID] in children), and 302.85 (GID in adolescents or adults).
CMS also advises providers to utilize two billing modifiers that apply to the transgender population, including the condition code 45 modifier and the KX modifier. Medicare billing modifiers are two-digit codes appended to procedure codes or Healthcare Common Procedure Coding System (HCPCS) codes that provide additional information about the billed procedures. 15, 16 Providers use billing modifiers to avoid rejection of claims with a gender/procedure conflict. For example, the CMS system will reject a claim where a physician provided a female pelvic examination for a male beneficiary, as female pelvic examinations are considered sex specific (i.e., only for females). Because transgender beneficiaries may have changed their sex on record, they are at a high risk for experiencing gender/procedure conflicts. In this instance, a transman (female to male transition) may have his claim for a medically necessary pelvic examination rejected inappropriately. Therefore, condition code 45 and the KX modifier are used to process claims with gender-specific editing that CMS would normally reject due to gender/procedure mismatches. A list of the gender-specific procedure codes related to condition code 45 and the KX modifier is included in Appendix Table 1 .
Similar to diagnosis codes and billing modifiers, CMS also maintains a record of each Medicare beneficiary's prescriptions. The Medicare Part D prescription drug plan covers medically necessary hormones for transgender persons, such as cross-sex hormones. Records of these prescriptions are available in CMS's administrative files and include the generic and brand names of prescription drugs, as well as details about the prescription. A list of hormone therapy-related prescription drugs is included in Appendix Table 2 .
As a result, it may be possible to identify transgender Medicare beneficiaries using one or a combination of these diagnosis codes, billing modifiers, and prescription drug events.
Methods
Utilizing the CMS Chronic Conditions Data Warehouse (CCW), which contains CMS data on Medicare and Medicaid beneficiaries and their claims, we analyzed 100% of the CMS Fee-For-Service (FFS) final action claims from both institutional and noninstitutional providers for calendar year 2013. These claims included inpatient and outpatient hospital claims, carrier claims (e.g., physicians, physician assistants, nurse practitioners), and claims from skilled nursing facilities, home health agencies, hospice care, and those relating to durable medical equipment. In total, this covered *1 billion claims.
In the first component of the analysis, we searched each claim for any occurrence in any position of diagnosis codes 302.50, 302.51, 302.52, 302.53, 302.6, or 302.85. Once we identified the universe of claims meeting our criteria, we used the unique Medicare beneficiary identifier present on each claim to identify unique observations. Following this identification process, we used the unique beneficiary identifier to link to the Medicare Enrollment and Medicare Part D Data in the CCW.
Because administrative records contain a degree of error and the billing modifiers are not unique to the transgender community, the data potentially contain a high probability of producing false positives, in which nontransgender beneficiaries are identified as transgender. To address this concern, we developed a supplementary method for validating the initial classification. The first validation step analyzes the repeated application of ICD-9 codes 302.50, 302.51, 302.52, 302.53, 302.6, and/or 302.85, with persons receiving more than one diagnosis in 2013 having a validated classification. The second and third validation steps analyze the relevant ICD-9 codes over time. If the beneficiary had one or more of these diagnoses in the preceding year (2012) or subsequent year (2014), indicating an ongoing trend of receiving the diagnosis, the classification was validated. The fourth validation step incorporated data on ICD-9 code 259.9 (Unspecified Endocrine Disorder), which is frequently used by the transgender community to combat the perceived stigma of a GID diagnosis. If a beneficiary received at least one diagnosis from the transgender-specific ICD-9 codes and also received a diagnosis of 259.9, the classification was validated. The fifth validation step incorporated prescriptions for sex hormones, with persons receiving a transgender-specific diagnosis code and a prescription for a sex hormone representing a validated classification. The sixth validation step examined the principal diagnosis code and, if the principal diagnosis code was from a transgender-specific ICD-9 code, that observation was validated. Finally, the seventh and eighth validation steps incorporated the billing claims modifiers to validate classifications. If a beneficiary received a relevant ICD-9 code and had at least one claim containing the condition code 45 modifier or the KX modifier, the classification was validated.
Given the limitations of using ICD-9 259.9, sex hormones, and claim modifiers to identify transgender Medicare beneficiaries, these aspects of medically transitioning were only included as validation steps, rather than unique identifiers. Although this conservative approach restricts the size of the cohort, it is the only mechanism for guaranteeing that nontransgender persons are not misclassified as transgender. To demonstrate, there were over 5000 Medicare beneficiaries in 2013 with a claim containing the KX modifier or condition code 45 and a gender/procedure conflict, with only 3.90% of these beneficiaries receiving a transgender-specific ICD-9 diagnosis code. Given our limited ability to determine if the remaining 96.10% of these beneficiaries are transgender or not, we recommend that researchers avoid utilizing these modifiers alone and incorporate additional data, such as ICD-9 codes, to classify beneficiaries as transgender.
Results
Enumerating Medicare's transgender population Using this methodology, we identified 4098 persons as transgender Medicare beneficiaries. Table 1 demonstrates these findings along with results from the validation logic. This classification method was highly accurate, with 89.26%, or 3658 persons, having enough information in their claims history to validate their classification as transgender. This demonstrates that researchers interested in studying Medicare's transgender population can identify a meaningfully large and accurate population using ICD-9 codes in conjunction with supplementary claims data. This does not imply that the 10.74% of observations not validated are incorrectly classified or that this method identifies all transgender persons enrolled in Medicare, rather, it provides a conservative estimate (lower bound) of Medicare's transgender population and details a methodology for identifying and validating this population using administrative data. Consequently, these tools provide a replicable foundation for researchers interested in analyzing health outcomes in the transgender community. Table 1 also demonstrates the validation results in greater detail. For individuals identified using only ICD-9 codes, the majority of beneficiaries (66.03%) had more than one claim with a transgender-specific ICD-9 code within the calendar year. Other validation methods, such as using claims from bordering calendar years and hormone prescriptions, had very similar results. Approximately, forty percent of the beneficiaries identified by transgender-specific ICD-9 codes had similar claims in 2012, 2014, filled a prescription for a sex hormone in 2013, or received a transgender-specific principal diagnosis code. A considerably smaller number of transgender beneficiaries had claims with ICD-9 code 259.9 or billing modifiers, although these validation methods did validate >700 observations. In total, the results indicate that our validation methodology supplements the initial classifications by incorporating additional detail and analyzing the validity of using administrative data to identify the transgender population.
Demographic variability in Medicare's transgender population Using this foundation to identify transgender Medicare beneficiaries, analyzing their demographic characteristics also helps describe this population. Results demonstrate that Medicare's transgender population is racially and ethnically diverse, spans the entire United States, and experiences many chronic conditions. Analyses reported here utilize the entire cohort of 4098 individuals identified as transgender (3658 identified and validated through administrative data and 440 identified but not validated through administrative data). We conducted separate analyses (not shown), which excluded the 440 individuals for whom we have no additional claims-based validation information. However, there were no systematic or substantive differences in the results. Therefore, we report results on the entire cohort.
Beginning with race, the data demonstrate that the transgender Medicare population contains members from all racial and ethnic groups.
{ This population is racially and ethnically diverse, with substantial representation among Whites, Blacks/African Americans, and Hispanics. Figure 1 displays the distribution of racial and ethnic identity within the transgender population. In this population of transgender persons, Whites comprise 73.99% of the total population, Blacks/African Americans comprise the next largest group, representing 15.37% of the transgender Medicare population, and Hispanics, Asians/Pacific Islanders (APIs), American Indians/Alaska Natives (AIANs), Unknowns, and Others comprise relatively smaller proportions of the transgender Medicare population. This analysis of the racial and ethnic diversity of the transgender population is significant, as >85% of studies that examine sexual and gender minorities fail to report data on race. 20 This lack of data on the racial and ethnic diversity of transgender persons inhibits our ability to understand the intersectionality of gender identity and racial/ethnic identity, which is expected to have important effects on health outcomes. Because research has consistently identified the prevalence of minority health disparities, [21] [22] [23] [24] [25] [26] these disparities may disproportionately affect the diverse transgender community. Therefore, understanding how race and ethnicity interact with transgender identity is an important component of studying transgender health and this analysis provides the foundation for future research on this topic.
The transgender population enrolled in the Medicare program displays a high level of geographic diversity. Figure 2 demonstrates that transgender Medicare beneficiaries reside in every state, with many states containing large populations. California contains the largest number of transgender Medicare beneficiaries, Each validation step is calculated independently from all other validation steps, and ''% validated'' is calculated from the total number of transgender beneficiaries identified (N = 4098). with each state containing 100 or more transgender beneficiaries. This is an important finding, as it demonstrates that the transgender population spans the entire United States, making transgender health relevant to local providers across the entire country. Unlike the racial, ethnic, and geographic distribution of the transgender population, which tends to reflect broader population distributions, the age, original entitlement status, and chronic condition burden of the transgender population appear substantially different. Figure 3 displays the age distribution of the transgender population, showing that the majority of transgender Medicare beneficiaries were under age 65 in 2013 (76.65%). This is a somewhat surprising result, as age is the primary mechanism through which most Americans qualify for Medicare. To demonstrate, 75.55% of the general Medicare population qualified for Medicare through Old Age and Survivors Insurance (OASI), indicating that the majority are age 65 or older. The transgender Medicare population, conversely, primarily qualified for Medicare through Disability Insurance (84.06%), implying that many transgender persons enrolled in the program are disabled. This trend reflects an almost exact reversal of the general population's Medicare eligibility. Thus, the transgender population may be disproportionately disabled relative to the general Medicare population, which suggests an avenue for future research that examines these differences.
Using CMS's chronic condition categories, which analyze 60 chronic medical conditions and other chronic or potentially disabling conditions, Figure 4 highlights the chronic condition prevalence in the Medicare transgender population, demonstrating the significant burden placed on many beneficiaries. This is particularly relevant for depression, which has affected 81.79% of those under the age of 65. Because three-quarters of the transgender population has been diagnosed with depression at some point during their life, the data suggest that the community disproportionately suffers from depression. Other mental health issues, such as posttraumatic stress disorder, schizophrenia, psychotic disorders, anxiety disorders, and major depressive affective disorders, also affect a large proportion of the population, demonstrating the significant mental health burden facing transgender Medicare enrollees. This echoes findings from previous studies, 13 which report that there is a high prevalence of depression in the transgender community and transgender persons are more likely to report depression if they have not begun a medical transition. This finding suggests an opportunity for future research that examines the role that receiving medically necessary treatment may play in reducing depression rates and improving the mental health of transgender beneficiaries.
Hyperlipidemia and hypertension also affect the majority of transgender beneficiaries, with 58.49% of beneficiaries reporting either condition. This is especially relevant for those under the age of 65, with a majority of those in this age category reporting these chronic conditions, even though they are typically associated with advancing age. 26, 27 This is consistent with previous studies on the transgender population 28 and suggests a need for additional research that analyzes the association between medical transitions and hyperlipidemia/hypertension, which appear to affect a statistically high proportion of the transgender population, relative to their age. Other conditions, such as tobacco and drug use disorders, fibromyalgia, and other forms of chronic pain or fatigue, obesity, anemia, rheumatoid arthritis/osteoarthritis, asthma, diabetes, and heart disease, affect more than one-quarter of the population and reflect the broader trend of the transgender community reporting a disproportionately high disease burden. Future research that examines the causes of these high prevalence rates would help inform the treatment of transgender Medicare beneficiaries and explain why these diseases are manifesting in transgender persons at early ages.
Discussion
Using CMS's administrative data, we were able to identify and validate nearly 3700 transgender beneficiaries enrolled in Medicare during the 2013 calendar year. Using a variety of claims information, ranging from claims history to additional diagnoses, billing modifiers, and hormone prescriptions, we demonstrate that administrative data provide a valuable resource for studying the transgender population. ICD-9 codes specific to medical transitions are especially useful, with 90% of those identified using this method being validated. Therefore, ICD-9 codes provide an excellent foundation for future research on the transgender population, and we encourage researchers interested in transgender health and health outcomes to utilize this methodology for future research.
The resulting cohort of transgender Medicare beneficiaries also demonstrates the significant racial, ethnic, and geographic diversity of the population. The results indicate that the transgender population is very diverse, containing members of every racial and ethnic group and residing in every U.S. state. Because fewer than 15% of studies on the health status of lesbian, gay, bisexual, and transgender (LGBT) persons include an analysis of race, 20 this examination provides an important contribution to health services research. The geographic distribution of transgender Medicare beneficiaries also provides important implications for transgender-specific care. Given that >50% of transgender persons report having to teach their provider about transgender healthcare, 2 these results suggest that providers across the nation should better prepare for providing care to Medicare's transgender population, as there is a high probability that providers may encounter transgender patients. This is particularly relevant, given the lack of LGBT outreach across the country, with few agencies providing LGBT-specific training or outreach. 29 Because agencies that provide LGBT-specific services are more likely to address
LGBT issues, receive LGBT assistance requests, and understand the unique needs facing the community, 29 these results provide support for increasing education and training throughout the provider community. This geographic distribution may also help inform the areas that may benefit most from targeted interventions, such as California, New York, and Texas, which all have large transgender populations. The data provide particularly valuable insight regarding the burden of chronic conditions in the community, given the incredibly high prevalence of disability and the very high rates of certain conditions. For example, nearly 80% of the transgender community has been diagnosed with depression during their lifetime. Not only does this signal the heightened level of medical need within the community but it also lays the foundation for future research that examines the prevalence and causes of chronic conditions in the transgender community. Future research could compare the chronic condition burden to the burden found in a matched cohort, helping to clarify the role that being transgender plays in affecting health outcomes. By identifying patterns of transgender health disparities, ranging from discrimination and stigma to the potential long-term effects of hormone therapy, health services researchers will be better able to address the care of transgender persons in the medical setting.
Limitations of Medicare's transgender-related data Although CMS's administrative data contain numerous methods for identifying transgender Medicare beneficiaries, these identification methods are not without limitations. CMS data are limited in their ability to identify all transgender beneficiaries because (1) they only identify transgender persons who are medically transitioning and/or have been diagnosed with GID, (2) their administrative data sets contain unobservable error, and (3) billing modifiers, alternative diagnosis codes, and hormone therapy fail to uniquely identify transgender persons.
Because CMS data are based on medical claims for treatment, they only capture persons who are medically transitioning or who have been diagnosed with GID. Focusing on those who are medically transitioning is problematic, given that only 62% of transgender persons report using hormone therapy. 2 Although an additional 23% hope to have hormone therapy in the future, only 62% to 85% of transgender persons want or utilize hormone therapy. Therefore, by focusing on medical transitions, this analysis may underestimate the size of the transgender population. Similarly, using ICD-9 codes related to GID may limit the sample, as GID diagnoses are highly controversial in the transgender community, with many transgender persons avoiding the diagnosis. The primary controversy surrounding the diagnosis is that it is considered a mental disorder, which carries the stigma of mental illness and potentially reinforces the gender binary that treats transgender persons as deviant. 30 Because of this, some transgender persons will avoid the GID diagnosis, requesting other nontransgender-specific diagnoses. Among the most commonly used nontransgenderspecific diagnosis codes is ICD-9 code 259.9 (Unspecified Endocrine Disorder). 31, 32 Because transgender Medicare beneficiaries may not medically transition and/or may actively resist the GID diagnosis, using CMS data to identify transgender Medicare beneficiaries is expected to represent a conservative estimate of Medicare's transgender community.
Errors inherent to administrative data also pose a methodological problem to using administrative data to identify transgender Medicare enrollees. Numerous studies document the limitations of using administrative data to identify diseases, given wide variation in coding accuracy across conditions and settings. 33 In the Medicare program specifically, a systematic analysis of Medicare claims data compared to medical charts revealed that the percentage of agreement between ICD-9 diagnosis and medical records was, on average, between 73.2% and 78.2%, with accuracy of diagnosis varying substantially across conditions. 34 Additional Medicare data validations demonstrate that conditions such as diabetes are highly accurate (100% claims accuracy), while conditions such as alcohol and drug abuse are highly inaccurate (20% claims accuracy).
35,36
Therefore, one can assume that using ICD-9 codes to estimate the transgender Medicare population contains a degree of inherent coding error, which may distort the population estimates.
The final limitation of using CMS's administrative data is the inability of billing modifiers to uniquely identify transgender beneficiaries. While the ICD-9 codes are specific to the transgender community, the billing modifiers are not. Because condition code 45 applies to both the transgender and intersex community, classifying all persons with a condition code 45 modifier as transgender may falsely classify intersex persons as transgender. Intersex persons are different from transgender persons, as they are born with a reproductive or sexual anatomy that does not fit typical definitions of male or female, 37 making them a distinct subgroup of gender minorities. This measurement problem also affects the KX modifier, which applies to multiple types of claims, rather than only those with a gender/procedure conflict. For example, even though the KX modifier might apply to a claim for a transman receiving a female pelvic examination, it might also apply to a female born and identified beneficiary receiving two pelvic examinations in the same calendar year. Because neither of these modifiers applies solely to the transgender community, they cannot be used as a standalone method for classifying beneficiaries as transgender.
Overall, our results demonstrate that administrative data are a valuable resource for identifying the medically transitioning Medicare transgender population and that using ICD-9 codes and billing modifiers are a valid and replicable method that is relevant to many data systems. Using this method, we have made a number of important contributions to the literature, as there are currently no other studies that use Medicare claims data to identify transgender persons. First, we have developed a framework for identifying transgender persons using administrative data, as well as providing a method for validating these results. By replicating the methods outlined in this analysis, researchers can estimate the size of the transgender population and use this data to further analyze health disparities and outcomes in the transgender community. Second, we have provided a baseline description of the diversity and disease burden of the population, laying the foundation for future research programs that expand on this data and statistically model these relationships. Finally, we have proposed numerous avenues of future work to build upon this analysis, including an examination of the intersection between race and gender identity, an examination of the chronic condition burden of transgender persons relative to a matched cohort, and an examination of the underlying causes of chronic conditions in transgender persons. In conclusion, this analysis helps fill the void regarding research on Medicare's transgender population with the goal of informing and encouraging future research on gender minorities.
Disclaimer
The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the Centers for Medicare and Medicaid Services, the U.S. Department of Health and Human Services, or NORC at the University of Chicago.
Author Disclosure Statement
No competing financial interests exist.
www.tmeltzer.com/assets/callen-lorde-revised-protocols.pdf (accessed 
